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ATCS Load > 150 kW + -12 kW + 2.5 = 165 kW 




ATCS Evolution 

The ATCS is being design for 82.5 kW at EMCC also referred to as the Follow-on phase. In our studies, the 
evolution phase is assumed to be twice this value, because the EPS requirement is doubled. An exact heat 
rejection value cannot be determined until the DDCU load sharing is better understood. The two parameters 
besides EPS load that most affect heat load are the parasitic and metabolic loads.. 
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Growth Paths 

ETCS Evaporator Loop 
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Path 3.a - Baseline PM A sized for evolution capacity 
Path 3.b - Upgraded PMA 
Path 3.c - Growth PMA 

Path 3.d • Growth PMA, Vapor Compression Cycle (VCC) HX 




Growth Paths: ETCS Evaporator Loop 
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wings by the use of a Vapor Compression Cycle (VCC) heat exchanger (HX). This subpath 
is only associated with Path 3. A parallel or growth condenser loop is needed for the HX 
interface. 
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Growth Paths: ETCS Condenser Loop 


O 


10 o 

0 2 

8 « 

O *D 
0 
O 1— 

C >*- 

•" o 

0 I- 

« --Fi — 


0 


CO 

CD 


CD ^ 

co E 

0 o 
<D <D 0 


CO 


CD 


O 


°T5 
C CO 

.2 CD 
o sz 

CD 

®o 

■a 0 
co c 
0 co 
X ^ 


£ j 

«3 1 

Q-jz 
o 

Ll O) 

D) g 

1'! 

.2 §£r 

0 .2 •, 
o • 

§ 2 1 

*- _x: 

£ g ffl 

2x0 
© 0 3 

£= 0 o 
.x: ^ 
q.-*- d 

§ o" 

uC| 

0 .2 > 
0 +z o 

r- CO >— 

®goi 
■o 5t= o 

CD*- 
O O CD 
O C 3 

CD ‘i'O 
x: © 0 
*■* £ O) 
«- c 
o >,— 

LL JO 5 


CO 

20? 

3 CO 

CO 3 0 

XI 

c co ■*- < 

CD O)^- ^ 

rr\ f— VJ 

: ! 


CO 

CO 

0 


2 

CO 

©0 

CO 


o 

*-» 

CO 


c 

o 


J I 

Jj= 
! "co 
- CL 


co 0 J® 0 
o x: Q. cd 
t- ^ N 

0 0 C 

0-^0 — 
Q. 
O 

2 

0 

2 

0 


0)0 0 
« iMin . ^ 

0 _ 

=5 E o 
c 2 > 

2 ^ ~ 

'o 8 5 

0 j£ CO 

o' CD S’ 

1 — v_ CO 
^ 0 O 

cot c 

® 52 . | 

d -4-* 

1 0 .2,0 

>_ 0 ^ 

18 2 = 

S-Q X O 

© © 0 3 
T3X£ E 
’> 0 ~ 0 
O •!= 0 to 

CO CO £ 


E.S 


0 


0 0 
75 0 
&>£ £ 
c 0 o 

5 §.2 

0"- 0 
o o 
CO X 3 2 0 
^o2E 

~ 0 co 2 
c 0 o 0 
.2 0 cl 

0 0 E £ 
0000 

O C-J2 

°>c 

•i .2 45 0 

5 z; *•> 

0.1 “-°i 

•! 

DO*- *1 

0 C M- 

1— £— — r~ 

0 (-'0 O 

Mo 

<D 32 Q. 

S? w O 

E Wa § 

— | 0 2 
2= § x: .2 


o 

"D 


Q. o 

0^ 

o 


= CO 

0 0 

~ (D 

3 8 2.M 


■0 
o 0 

E2 


§1 
5 c 
_ , o 
0 O) 0 


£ CO C3) w 
^ Q- C CO 
or ^ c 

©>^-8 J3 

02?; 

£°> 0 § 
r- CO .2 
■*“ ~ CO ~ 

2 h?D 

*. - 0 $2 

0 -§ -r .2 
Q ..2 c 0 

!?p 

0000 
0 0 *--' 


0 


0 


0 

Q. 3 C § 
P ® O 


2c> 


C E 


j= 8 

0 E _ 

^ 0 0 0 
o o 
< n V) n 


2 

£ 


0 

0 

Q. 

Q. 

0 

0 

XI 

c 

0 

o 

2 

o 

*- 1 

0 

0 

0 

k_ 

x: 

03 

0 

$ 

5 

o 

>> 

o 

c 

0 

;o 

* 4 — 

o 

sz 

03 

£ 

0 

0 

x: 

o 

3 

0 

0 . 
.2 x 

0 )£ 
o to 

II 

g 0 

® Q. 

fflf 
§1 
0 03 

0 © 

< £ 


939 



ETCS Evaporator Loop Evolution 
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Growth Path Impacts 

ETCS Evaporator Loop 
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Growth Path Impacts: ETCS Evaporator Loop 
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ETCS Evaporator Loop 
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/ Scar EPS for growth PMA support 
/ Scar baseline truss for VCC HX addition 
/ VCC HX integration will impact baseline operations 
/ EVA required (greater duration than Path _.b) 




Growth Path Impacts: ETCS Evaporator Loop (Cont.) 
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Generic Utility Inboard Profile 




Growth Trunk Lines: ETCS Evaporator Loop 
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Growth Path Desirability 

ETCS Evaporator Loop 
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Growth Paths Desirability: ETCS Evaporator Loop 
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Growth Path Impacts: ETCS Condenser Loop 
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Growth Path Impacts (Cont.) 

ETCS Condenser Loop 
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/ Scar for increase load to structure 
/ GN&C impact 



Growth Path Impacts: ETCS Condenser Loop (Cont.) 
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j Modification of Existing Radiator Wings 

I Increase Radiator Area in -x Direction: Path 3.b.l.c 
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GN&C and structural loads are a concern 
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Modification of Existing Radiator Wings 

Heat Pump Integration into ATCS by Upgraded PM A: Path 3.b.l.a 
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18 kW of power is required to reach the evolution goal 
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Modification of Existing Radiator Wings 

Heat Pump Integration into ATCS by Growth HX: Path 3.d.l.a 
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19 kW of power is required to reach the evolution 
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Modification of Existing Radiator Wings 

Increase Radiator Area/Heat Pump Integration: Path 3.b.l.c 
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• Optimization of the two parameters is the most promising 
of the existing radiator wing modification options 




Modification of Existing Radiator Wings 
Increase Radiator Area / Heat Pump Integration: Path 3.b.I.c 
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Growth Path Desirability 

ETCS Condenser Loop 
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Growth Path Desirability: ETCS Condenser Loop 
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Enhancing/Enabling Technologies 
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Heat Rejection 

Light weight deployable heat pipe radiator ORU’s 
High efficiency heat pump technology 
Heat storage 




Enhancing/Enabling Technologies 
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Develop heat pump systems which operate in a reduced gravity environment. Heat pump technology 
significantly reduces radiator area. 

Develop a high density heat storage subsystem for heat load leveling to accommodate peak loads. 
Heat storage reduces radiator area needed for peak loads. 
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Addition of PIT structure containing radiator wings is a promising 
approach. 

/ Structural dynamics and GN&C impacts are under evaluation. 
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